American Economic Review: Papers & Proceedings 2016, 106(5): 329-332
http://dx.doi.org/10.1257/aer.p20161123

Birth Timing and Neonatal Health'

By CRISTINA BORRA, LIBERTAD GONZALEZ, AND ALMUDENA SEVILLA*

We exploit a policy change that exogenously
led to many deliveries being scheduled earlier,
to assess the causal effect of scheduling birth
early for nonmedical reasons on infant health
beyond birth. More and more children are born
before the mother spontaneously goes into labor,
either through labor inductions or C-sections,
which combined now surpass half of all births
in the United States (Byanova 2015). Given
the well-established impact of infant health
on long-term outcomes (Smith 2009; Fletcher,
Green, and Neidell 2010), understanding the
health effects of early delivery is important to
inform the design of early policy interventions,
with potentially far-reaching effects.

There is limited correlational evidence in the
medical literature on the relationship between
gestational length and health outcomes beyond
birth. Recent studies suggest that early delivery,
even after 37 weeks of gestation, can carry neg-
ative health consequences for the child (Boyle
et al. 2012). Recent work in economics has pro-
vided evidence on the effect of early delivery on
health at birth (Schulkind and Shapiro 2014),
measured via birthweight and Apgar scores, with
no exploration of subsequent health outcomes
later on during infancy. To our knowledge, this
is the first study to provide credible causal evi-
dence on the effect of scheduling birth early for
nonmedical reasons on health outcomes after
birth. Here we focus on the neonatal period,
while in Borra, Gonzélez, and Sevilla (2015) we
explore longer-term outcomes in more detail.
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We exploit a quasi-natural experiment that
(exogenously) generated an incentive to shift
forward the date of a large number of births for
nonmedical reasons in Spain. In May 2010 the
Spanish government announced the cancellation
of a generous 2,500-euro universal child bene-
fit, in effect for children born after December
31, 2010. The intervention affected about 2,000
children due near the benefit cancellation cutoff,
so that as much as 6 percent of all January 2011
births were shifted back between one and three
weeks to December in order to qualify for the
benefit (as we document in Borra, Gonzilez,
and Sevilla 2015). The shifting was driven by
full-term pregnancies (at least 37 weeks of ges-
tation at birth) and newborns above the low
birthweight threshold of 2,500 grams, and we
find no increase in the overall C-section rate,
only a shifting from January to December.

We use detailed, high-quality administrative
data from hospital records and birth certifi-
cates for the universe of children born in Spain
between 2000 and 2012, to evaluate health out-
comes at, as well as after, birth. Our identifica-
tion strategy relies on comparing infant health
outcomes of children born near the benefit
cancellation date (December 2010 and January
2011) with children born in the same dates in the
surrounding years, using births in the surround-
ing months as controls.

We find that children born close to the benefit
cancellation date suffered significantly higher
hospitalization rates in the weeks following
birth. We find no effect on medical conditions
right at the time of birth or the week after, but
we document a significant spike in hospital stays
starting the second week after birth, suggesting
potentially persistent health effects.

1. Empirical Strategy

We identify the causal effect of scheduling
birth early for nonmedical reasons on infant
health by comparing the health of babies born
in December 2010 and January 2011 with the
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health of babies born in the same dates but in
the surrounding years, using children born in
other months of the year as controls. By includ-
ing both December and January births in the
“treated” group, we take care of potential com-
position effects that may confound the causal
effect of bringing the birth forward. To the
extent that families shifting births from January
2011 to December 2010 in order to receive the
benefit tend to have healthier (less healthy) chil-
dren, for reasons unrelated to the timing of birth,
comparing health outcomes of children born in
December 2010 with January 2011 would lead
to an underestimation (overestimation) of the
causal effect of earlier delivery on infant health.

We include children born in October,
November, February, and March as a control
group. Thus, we control for other factors, such
as the business cycle or weather shocks, which
may have affected the health outcomes of babies
born near the end of 2010, relative to children
born in the surrounding years. Our main iden-
tification assumption is thus that there was no
other factor affecting the health of babies born
in December 2010-January 2011 differentially
with respect to babies born in the four surround-
ing months, other than seasonal factors, present
every year.

We estimate the following specification:

(1) Hy,, = a+ B(Dec2010-Jan2011);,,

+ )‘t + 6m + Eitm>

where H;,,,,is abinary indicator for hospitalization
of child i, born in turn-of-the-year ¢, and month
m. We control for calendar month and turn of the
year fixed effects. Results are unchanged if we
include indicator variables for each month-pair
(October-November, December—January, and
February—March) instead of month dummies.

The main explanatory variable,
Dec2010-Jan2011, takes value one for babies
born close to the benefit cancellation date, i.e., in
December 2010 or January 2011. The coefficient
of interest, (3, is thus a difference-in-differences
estimate that compares hospitalization out-
comes for December—January babies born in the
reform period (2010-2011) with those born in
the same dates in the surrounding years, using
October, November, February and March births
as controls.
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Given that we focus on health outcomes in the
21 days following birth, while the benefit was
paid with a delay of at least three weeks after
delivery, the coefficient (3 captures the effects of
scheduling birth early, while not capturing the
possible health effects of receiving the bene-
fit. Moreover, October—November 2010 births
received the benefit, while February—March
2011 ones did not, so the control months net
out any potential “anticipation” effects of the
benefit.

We estimate equation (1) for hospitalizations
by age of the child, from birth to 21 days of
age. First we include all hospital stays starting
between birth and 21 days. Then we split them
into three age intervals: birth hospitalizations,
i.e., those originating immediately after birth;
hospital stays where the child is between 1 and 7
days of age at admission, and those starting at 8
to 21 days of age.

We use four different samples for each age
group, varying the window of birthdates around
the benefit cancellation date. As we include
births further away from the threshold, the frac-
tion of affected babies falls, but we include chil-
dren whose birthdate was potentially shifted by
more. The full sample includes all infants born
in the last four weeks of October, December, and
February and the first four weeks of November,
January, and March, for the 12 years from
2000-2001 to 2011-2012. Results are robust
to including only a more recent sample of
October—March births (between 2007-2008 and
2011-2012).

II. Data

We combine administrative data for the uni-
verse of births and hospital stays in Spain in
2000-2012, provided by the Spanish National
Statistical Institute. Hospital data come from
the Hospital Morbidity Survey, which records
99 percent of overnight hospital stays in Spain
annually, and birth data come from official birth
certificates.

Hospital records include the date of release
and length of each overnight stay, as well as the
age of the patient in years, months, and days.
For each hospital stay, we compute the date of
birth of the patient using the information on date
of release and age. We then construct a count
of hospitalizations in different age ranges, by
date of birth. From the birth certificate data,
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we calculate the total number of children born
per day. Finally, we combine both datasets, and
end up with information, at the individual infant
level, on exact date of birth, and a set of hospi-
talization indicators by age.

We select all overnight hospitalizations of
children up to 21 days of age (including birth
hospitalizations with a medical diagnosis), with
birthdates from October to March of 2000-2001
to 2011-2012. We consider hospitalizations
with a medical diagnosis, and thus exclude hos-
pital stays for medical observation only but with
no diagnosis recorded, as well as the birth hospi-
talization of healthy newborns. Hospital records
do not provide individual identifiers, so we can-
not separate the intensive from the extensive
margin. The results should thus be interpreted as
number of hospital stays per 100 births, and not
the fraction of babies with at least one hospital
stay.

Columns 1-2 in|Table 1|show some descrip-
tive statistics. We observe a total of 409,879 hos-
pitalizations in our sample (column 1 of panel
A), or almost 17 hospital stays per 100 children
during the first three weeks of life (column 2).
Hospitalizations are much more common right
after birth, so that about 58 percent of the hospi-
tal stays in the sample are birth hospitalizations,
and about another 30 percent take place between
24 hours and 7 days of age. The remaining
11 percent come from the following 14 days.
Column 2 shows that almost 10 percent of all
birth hospitalizations have an associated med-
ical diagnosis, indicating some complication
or medical condition detected at or right after
birth. There are about 5 hospital admissions per
100 children between 1 and 7 days of age, and
almost 2 per 100 children at ages between 1 and
3 weeks.

III. Results

Columns 3-6 in Table 1 show the regres-
sion results for hospital stays, in the full sam-
ple (panel A) as well as by age of the child in
days (panel B). Each of the four columns refers
to a different window of birthdates around the
threshold. The first column shows the results for
the sample of babies born no more than a week
away from December 31, whereas the last col-
umn shows the results for the sample of children
born up to four weeks away from the benefit
cancellation date.
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Panel A shows that children born close to
the benefit cancellation date suffered unusually
high hospitalization rates in their first 21 days of
life. The estimated effect is significant when we
include children born one, two, or three weeks
before and after the cutoff. For the two-week
window, we estimate a significant increase of
0.63 hospital stays for every 100 children as
a result of the benefit cancellation. Given that
there are about 17 hospitalizations per 100 chil-
dren between birth and 21 days, this amounts to
an increase in the hospitalization rate of almost
4 percent (calculated as the increase of 0.63 per
100 children, over the total number of hospital
stays, 17 per 100). Note, however, that only a
small fraction of the children in the sample were
actually affected by the policy change, so that
this should be interpreted as an “intent to treat”
estimate.

Panel A also shows that the magnitude of the
increase in hospitalization rates declines very
slowly as we increase the window of birthdates
around the threshold. Given that the fraction of
affected children (those whose birthdate was
moved in order to receive the benefit) decreases
as we include births further away from the cut-
off (as shown in Borra, Gonzdlez, and Sevilla
2015), this suggests that the negative health
effects of early delivery were stronger for chil-
dren whose birthdate was moved by more.

Panel B of Table 1 shows the results by age
of the newborn at hospital admission. The first
row shows that there was no significant increase
in medical conditions or complications at birth
as a result of the benefit cancellation, since we
find no effect on the number of birth hospital-
izations with a medical diagnosis, in any of
the four samples. This suggests that any pos-
sible congestion effects generated by the spike
in December births did not lead to a rise in
the rate of complications during or right after
delivery.

The second row of panel B shows that the
children born close to the benefit cancellation
date were not more likely to be readmitted to the
hospital during their first week of life, compared
with babies born in the surrounding months or
years. However, the final row of Table 1 shows
a significant increase in hospitalization rates for
the affected cohort of babies during their sec-
ond and third weeks of life. In particular, in
the two-week window, there were about 0.33
additional hospital stays per 100 children as
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TABLE 1—THE EFFECT OF BENEFIT CANCELLATION ON INFANT HOSPITALIZATIONS
Descriptives Regression results
Number of ~ Hospitalization ~— +/—1 +/-2 +/-3 +/—4
hospitalizations rate weeks weeks weeks weeks
(1) 2 ©) 4) ) (6)
Panel A. Total hospitalizations (0-21 days)
Total hospitalizations 409,879 0.1673 0.0062*  0.0063**  0.0057*** 0.0024
(0.003)  (0.002) (0.002) (0.002)
Panel B. Hospitalizations by age in days
Birth hospitalizations 238,790 0.0967 0.0036  0.0016 0.0003  —0.0014
(0 days at admission) (0.003)  (0.002) (0.002) (0.001)
First week hospitalizations (1-7 days) 124,977 0.0517 —0.0005  0.0014 0.0016 0.0007
(0.002)  (0.001) (0.001) (0.001)
Second and third week 46,112 0.0189 0.0030%* 0.0033*** 0.0037*** 0.0030%**
hospitalizations (8-21 days) (0.001)  (0.001) (0.001) (0.001)

Notes: Each coefficient comes from a different regression. An observation is a newborn baby. The sample includes all babies
born in the last one to four weeks of October, December, and February or the first one to four weeks of November, January,
and March (depending on the column), for October—March sets from 2000-2001 to 2011-2012. The coefficients correspond
to a binary explanatory variable indicating December 2010-January 2011 births (the weeks right around benefit cancellation).
Control variables include month and year fixed effects. Robust standard errors are shown in parentheses. The number of obser-

vations in the four-week window is 2,553,272.
##*Sjgnificant at the 1 percent level.
*##Significant at the 5 percent level.
*Significant at the 10 percent level.

a result of the benefit cancellation. Given that
there are about 1.9 hospitalizations per 100 chil-
dren in this age range, this result implies a stag-
gering 17 percent increase in the hospitalization
rate in this age range.

IV. Conclusion

Infant health has been shown to have import-
ant long-term consequences on human capital
formation as well as adult health. Many births
are scheduled early for nonmedical reasons. Our
results suggest that scheduling birth early for
nonmedical reasons may have negative health
effects for the newborn, and these effects could
be persistent. Our data will allow us to learn
more about these effects by analyzing the spe-
cific diagnoses driving the estimated increases
in hospitalization rates, as well as the extent to
which the negative health consequences of early
delivery persist over time.

Our findings imply that reducing the increas-
ingly common practice of scheduling birth early
for nonmedical reasons, even for term pregnan-
cies, could prove an effective way of improving
infant health, with potentially far-reaching
effects.
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